Involvement of the intestinal microflora in nitrazepam-induced teratogenicity in rats and its relationship to nitroreduction.
A study was undertaken to investigate the relationship between nitroreduction of nitrazepam and its teratogenic effects and the involvement of the intestinal microflora in Sprague-Dawley rats. Incubation of bacterial suspensions from rat cecal contents with nitrazepam resulted in extensive reduction to 7-aminonitrazepam. Rat liver homogenates also reduced nitrazepam but only under anaerobic conditions. Following oral administration of 300 mg/kg nitrazepam to pregnant rats, total excretion of reduced metabolites (7-aminonitrazepam and 7-acetylaminonitrazepam) in urine and feces accounted for approximately 30% of the administered dose. When antibiotics were administered to dams to deplete their intestinal microflora prior to administration to nitrazepam, the total excretion of the reduced metabolites in the urine and feces decreased to 2% of the dose. Nitroreductase activity of cecal contents was almost completely suppressed by antibiotic pretreatment, but the activity of liver homogenates was not significantly altered by the same treatment. The incidence of nitrazepam-induced malformations was markedly decreased by antibiotic pretreatment. These results suggest that the intestinal microflora plays an important role in the reductive metabolism of nitrazepam and that the teratogenicity of nitrazepam may be related to its nitroreduction by the microflora.